7 Anthropogenic disturbance due to deployment of boat anchors and loss of seagrass ecosystem 8 is not well understood in India. So, we used Govind Nagar beach of Havelock Island of structure under the influence of physical disturbances caused by boat anchors were observed.
beach was selected (Fig.1) . The stations were within 500m far from each other and were 1 1 0 separated by dead coral patches. The station one has more boat anchors deployed than the 1 1 1 station two as it was more sheltered by dead coral patches ( Fig.2c and d ) and there is a 1 1 2 chance of boat wreckage during high wave actions. Sediment cores (n=5) were collected from each quadrat where seagrass was sampled using 1 1 4 5cm diameter and 10 cm long plastic core. Sediments were collected in plastic bags and were
oven dried at 60°C for 72 hours before sieved for grain size fractions. We used a quadrat of leaf length of the longest leaf from the sediment to the leaf tip was measured using a ruler hot air oven at 60°C for 48 hours to get the dry weight biomass. The percentage cover of the 1 2 6
seagrass was estimated from the area covered by seagrass from the total quadrat area.
One -way ANOVA was used to test the significant differences between H. ovalis density,
biomass and morphometric features between the two stations. All data was pre-checked for 1 2 9 normality and homogeneity of variance. Data were log transformed when normality and 1 3 0 homogeneity of variance was not achieved for raw data. Data are presented as mean and 1 3 1 standard error (S.E.). Impact of boat anchoring on H. ovalis was found to be positive compared to sheltered areas.
The sediment grain size analysis indicated 94 to 95% of the sediment as sand, whereas silt ) biomass of station 1 were 2-fold and 1.5-fold lower respectively,
whereas the ratio of above ground to below ground (0.32±0.04) biomass was 1.7-fold lower
than station 2 (Table 1) .
The morphometrics of H. ovalis were significantly different between the two stations,
exception was number of leaves per shoot (Table 1) . Among the two stations, the number of width (0.94 ± 0.01 cm) of H. ovalis were 2-fold and 1.3-fold lower respectively than station 2.
The canopy height (1.15 ±0.04 cm) of seagrass at station 1 was 1.9-fold lower and the
horizontal rhizome length (9.05 ±0.08 cm) was 1.6-fold lower than station 2. Reduction in station 1, which was 1.6-fold lower than station 2 (Table 1) . Discussion:
Boat anchors causes disturbance to seagrass habitat that results in physical damage of
individual plant structures and hampers the meadow growth and migration. In the current India. H. ovalis population structure were affected by boat anchors deployment compared to a 1 7 8
sheltered station around the same site.
Sediment grain size of station 1 has a higher silt content compared to station 2 ( significantly higher at station 2 than station 1 (Fig.2) , which indicates the role of physical disturbances caused by boat anchors that damages the shoot structures of H. ovalis, which 1 9 7
were evident during sampling. Loss of shoot density due to anchoring pressure was also 2013).The apex density of H. ovalis at both stations were almost similar suggesting that
higher sand (94-95%) and lower silt content in the sediment makes it difficult for the seagrass 2 0 1 to migrate horizontally, as H. ovalis prefers higher silty habitat. were significantly lower for above ground biomass (42% of total biomass) reported for H. of H. ovalis can be the result of higher below ground biomass.
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The number of leaves per shoot, leaf length and width of H. ovalis at station 1 were lower
than station 2 (Table 1) because of the bending of leaf stem by the rope and anchors, resulting in breakage and burial of leaf structure in the upper layer of the sediment (Fig.2b) The canopy height of H. ovalis at station 1 (1.15 ±0.04 cm) was lower than station 2 (2.20 2 2 7 ±0.01cm), which indicates about the physical injury the leaf structure sustains during drop 2 2 8
down of boat anchors resulting in leaf scars and broken-down leaf-stems (Fig.2b) at station 1.
9
While anchored the continuous swinging of the attached rope with the tidal movement, the leaves are covered with sediments and other microbenthic algae that covers the seagrass leaf surface (Fig.2b) , which alternatively reduces the seagrass photosynthetic capacity and its resilience to meadow development. Reduction of canopy height due to boat anchors were also The horizontal rhizome length being shorter at station 1 than station 2 clearly indicates the 2 4 2 negative impact of physical damage of H. ovalis rhizome structure, which can result in fragments the seagrass meadows and reduces the collective adaptation and resilience of We report for the first time about the effects of boat anchors on seagrass ecosystems of India.
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Our report will contribute to the status quo of H. ovalis patches of Havelock Island of ANI 
